In their recent paper, Shapiro et al. describe striking mitochondrial changes in the liver of a 17-month-old female patient who was heterozygous for ornithine transcarbamylase (OTC) deficiency (7). Their ultrastructural studies of the hepatic mitochondria revealed "bud-like projections sausage-link appearance, elongation with short cristae, or the presence of parallel arrays of tubules," all of which the authors suggest have not been described previously in OTC deficiency. Their paper provides a valuable supplement to existing knowledge of the morphologic changes possible in the liver in OTC deficiency; however, the authors did not indicate that such changes have been previously reported in other metabolic diseases. Gatfield et al. (2) in a liver biopsy from a patient with the hyperornithinemia, hyperammonemia, and homocitrullinuria (HHH) syndrome observed mitochondria with elongated forms and bizarre shapes containing parallel tubular structures with their long axis along the length of the mitochondria. In the mitochondria cut in cross-section, these tubules were observed to be peripherally disposed, separated from the inner mitochondrial membrane by an approximately 300-A thick sievelike membrane (2,4). Small mitochondria with these same abnormal inclusions were observed to originate within the body of larger mitochondria. Mitochondria, elongated and segmented, appearing similar to the "sausage-link" deformity described by Shapiro et al. were observed by Arshinoff et al.
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(1) in the liver of two patients with hyperornithinemia and gyrate atrophy of the choroid and retina. Lesions similar to these latter were induced in rats by feeding a high ornithine diet (5) .
The occurrence of abnormalities in mitochondrial ultrastructure similar to those described by Shapiro et al. (7) in other diseases prompts a search for metabolic derangements common to these diseases which could have played a pathogenetic role in these changes. Hyperornithinemia, which is probably a consequence of the defective transport of ornithine into the mitochondria in the HHH syndrome (3) and deficient ornithine keto acid transarninase in the hyperornithinemia and gyrate atrophy syndrome (6), is not generally observed in OTC deficiency. The efficacy of the urea cycle is compromised with impaired ammonia metabolism in both OTC deficiency and the HHH syndrome, but as Shapiro et al. suggest, these hapatic mitochondrial changes have not been encountered either in other primary urea cycle disorders or in other diseases associated with hyperammonemia such as Reye's syndrome.
